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Overview:

• 1st case: Th-229/Ac-225 

• 2nd case: Ra-225/Ac-225

• 3rd case: Elution yields of Ac-225/Bi-213 generator

• 4th case: decay of Bi-213 and the decay products
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The Ac-225/Bi-213 system
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1st case:
increase of Ac-225 from Th-229

• ITU’s Th-229 source: 45.6 mCi

? Activity of Ra-225 and Ac-225 6, 9 and 12 weeks after previous separation
? Graphical plot



1st case:
increase of Ac-225 from Th-229

• ITU’s Th-229 source: 45.6 mCi

? Activity of Ra-225 and Ac-225 6, 9 and 12 weeks after previous separation

229Th 225Ac225Ra
α

7340 a

β

14.8 d

week ATh-229 ARa-225 AAc-225

6 45.6 mCi 39.1 mCi 31.0 mCi
9 45.6 mCi 43.2 mCi 39.4 mCi

12 45.6 mCi 44.7 mCi 43.1 mCi



• choose the nuclide Th-229 and open nuclides.net, decay-button
• enter the activity and time



Build-up of Ra-225, Ac-225 from Th-229



2nd case:
increase of Ac-225 as a Ra-225 daughter

• ITU’s Th-229 source: 45.6 mCi => every 9 weeks 43.2 mCi Ra-225

? Activity of Ac-225 14, 18 and 22 days after previous separation
? graphical plot until 22 days
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2nd case:
increase of Ac-225 as a Ra-225 daughter

• ITU’s Th-229 source: 45.6 mCi => every 9 weeks 43.2 mCi Ra-225

? Activity of Ac-225 14, 18 and 22 days after previous separation

225Ac225Ra
β

14.8 d

α

10 d

days ARa-225 AAc-225

14 22.5 mCi 18.7 mCi
18 18.7 mCi 19.1 mCi
22 15.5 mCi 18.6 mCi



• choose the nuclide Ra-225 and open nuclides.net, decay-button
• enter the activity and time



Ac-225 build-up from 
Ra-225 decay



3rd case:
Elution yields of Ac-225/Bi-213 generator

• 10 mCi Ac-225 Generator

? Activity of Bi-213 2, 3 and 4 hours after previous elution
? graphical plot until 4 hours
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3rd case:
Elution yields of Ac-225/Bi-213 generator

• 10 mCi Ac-225 Generator

? Activity of Bi-213 2, 3 and 4 hours after previous elution

225Ac
α

10 d
221Fr

α

4.9 min
217At

α

32 ms
213Bi

α/β
46 min

hour AAc-225 ABi-213

2 9.9 mCi 8.2 mCi
3 9.9 mCi 9.2 mCi
4 9.9 mCi 9.6 mCi



• choose the nuclide Ac-225 and open nuclides.net,   decay-button
• enter the activity and time



Bi-213 build-up from Ac-225 decay



• fast, quantitative and reproducible labelling 
- mAb´s at room temperature
- peptides also higher reaction temperatures possible

• if requiered fast purification step (e.g. SE, HPLC)

• Quality control (ITLC, Radio-HPLC)

Labelling challenges



Labelling of Bi-213

Proceeding:

1. Elution of Bi-213 with 0.1 M NaI / 0.1 M HCl into 
buffer (pH 5.5; approx. elution yield 85-90%)

2.        Incubation with DTPA-chelated antibody (0.1-1 mg)

3. size exclusion chromatography (PD 10 column)

4.        over all labelling time approx. 20 min, QC with ITLC



4th case:
decay products of Bi-213

• mAb labelled with 5 mCi Bi-213

? decay products of Bi-213 4, 6 and 8 hours after labelling
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4th case:         decay products of Bi-213

• mAb labelled with 5 mCi Bi-213

? decay products of Bi-213 4, 6 and 8 hours after labelling

213Bi

β

46 min

213Po

209Tlα
209Pb 209Bi

stable

β
3.2 h

α/4.2µs

β/2.2 min

hours ABi-213 APo-213 ATl-209 APb-209

4 130 µCi 127 µCi
21 µCi

-

3 µCi 610 µCi
6 21 µCi 0.5 µCi 420 µCi
8 3 µCi 0.01 µCi 276 µCi



• choose the nuclide Bi-213 and open nuclides.net,   decay-button
• enter the activity and time



4th case:        decay products of Bi-213



- Daughter nuclide Pb-209 (t½ 3.2 h, β-emitter, 635 keV) will not be  
chelator bound

- 20 mCi of Bi-213 would decay to 1.01 ng of  Pb-209

In comparison: WHO limits a maximum daily intake by ingestion
of 430 µg, of which resorption in human body is about 10 %.

4th case:      decay products of Bi-213



Thank you for your attention!


